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Chemicals and instruments
Unless otherwise noted, materials obtained from commercial suppliers were used without further purification. The reactions were monitored by thin-layer chromatography carried out on silica plates (silica gel 60 F254, Merck) using UV light. Column chromatography was performed on silica gel 60 (0.040-0.063 mm, Merck) by using mixtures of ethyl acetate and petroleum ether as eluents. Solvents were removed by evaporation under reduced pressure at temperatures below 30 °C unless otherwise noted.
1 H and 13 C NMR spectra were recorded with a Bruker Avance 500 spectrometer at 500 and 125 MHz, respectively. Chemical shifts (δ) and coupling constants (J) are given in ppm and Hz, respectively. The chemical shifts are reported relative to the residual solvent as an internal standard ([D1]chloroform: δ = 7.26 ppm for 1 H and 77.0 ppm for 13 C. X-ray powder diffraction (XRD) analysis was conducted on a RIGAKU Smart Lab diffractometer, using Cu Kα radiation. Nitrogen adsorption-desorption isotherms were obtained using a Micromeritics analyzed by an Agilent 7890A gas chromatograph equipped with a flame ionization detector. starting materials. In a typical run, 17.6 mL water glass, 15mL H 2 O and 2.0 mL TPAOH was mixed followed by 5.0 mL Co(NO 3 ) 2 aqueous solution (3.7 wt.%), After stirring at room temperature for 1 h, 4.0 mL RCC was added slowly followed by stirring for 2 h. Then 19.1 mL acidic Al 2 (SO 4 ) 3 aqueous solution (3.7 wt.%) was added. The mixture was further stirred for 2 h to yield an aluminosilicate gel. The gel was transferred into a Teflon-coated stainless-steel autoclave for crystallization at 175°C for 72 h. After filtration and washing, the sample was dried at 100 °C overnight and calcined in air at 550 °C for 5 h. The Co-doped mesopore-free ZSM-5 zeolite was synthesized by the same procedure except for the absence of RCC. The mesoporous ZSM-5
General procedure
Preparation of Co-ZSM-5-M
(ZSM-5-M) zeolite was synthesized by the same procedure except for the Co(NO 3 ) 2 . - -
Spectral data for products ----------------------------------------------------------------------------------------------------------------------
4-methoxybenzonitrile (2a)
1
---------------------------------------------------------------------------------------------------------------------
4-ethoxybenzonitrile (2b)
1---------------------------------------------------------------------------------------------------------------------
4-propoxybenzonitrile (2c)
1 H NMR (500 MHz, CDCl 3 ) δ 7.56 (d, J = 9.0 Hz, 2H), 6.94 (d, J = 9.0 Hz, 2H), 3.96 (t, J = 6.5
Hz, 2H), 1.89-1.76 (m, 2H), 1.04 (t, J = 7.5 Hz, 3H);
13 C NMR (125 MHz, CDCl 3 ) δ 162. 4, 133.9, 119.2, 115.1, 103.6, 69.8, 22.3, 10. 3. 5, 149.9, 146.9, 124.0, 121.6, 64.1, 55.6, 51.2, 34 .5. 
----------------------------------------------------------------------------------------------------------------------
Thiophene
----------------------------------------------------------------------------------------------------------------------
1-naphthonitrile (2i)
